Altered primate glomerular development due to in utero urinary tract obstruction.
In utero urinary tract obstruction is an important cause of newborn and childhood renal failure. Ureteric obstruction during active nephrogenesis results in cystic renal dysplasia; the earlier and longer the obstruction the more severe the histopathological changes of dysplasia. We have reported on a non-human primate model of non-surgical in utero fetal ureteric obstruction that accurately reflects the human equivalent of obstructive renal dysplasia. A striking feature of this model is the effect of obstruction on normal glomerular development and podocyte survival. To study the effect of urinary obstruction on glomerular development, kidneys were studied from fetuses undergoing unilateral ureteric obstruction by ultrasound guided injection of alginate beads as early as 75 days gestation (term gestation = 165 +/- 10 days). These kidneys displayed all the features of human obstructive cystic dysplasia, had reduced weights, and significant deficiencies in terminal ureteric duct branching. A combination of histochemistry, histomorphometry, and immunocytochemistry was used to demonstrate deficient cortical ureteric duct development and branching, reduced glomerular number, and altered glomerular basement membrane formation with in utero urinary tract obstruction. These data suggest that urinary tract obstruction during active nephrogenesis results in a defect in ureteric duct branching morphogenesis, and altered vascularization of the glomerulus with consequent podocyte dropout and decreased glomerular number. These abnormalities reflect human renal dysplasia, which is associated with compromised postnatal renal function and, thus, should be predictive of postnatal outcome.